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79. 



A method Of separating a target ftom a sam ple composition cont.^ the target, composing 
the following steps: 

(a) contacring the sample composition with a reactive affinity molecule attached to a phase 
separating group, the reactive affinity molecule comprising a reactive functional group, and the 
.eactive affinity molecule reacting with the target to form an adduct by forming a covalent bond 
bet^veen the tai^et and the reactive functional group, where the reaction forming die adduct is 
reversible under the conditions of the contacting widiout the addition of a reagent acting at the 
covalent bond, 

(b) separating the adduct from the sample composition; 

(c) contacting the adduct with an eluent to regenerate the target and the reactive affinity 
molecule; and 

(d) separating the target from the reactive affinity molecule. 

The mediod of claim 79 where the reactive fimctional group comprises a group chosen from 
N=N, C=C, C=0. N=0, C=N, C=S, and C=C. 

The method of claim 79 where the target comprises a 1,3-diene and the reactive functional 
group comprises a nitroso group. 

The method of claim 79 where the target comprises a hydroxy, mercapto, or amino group and 
the reactive fimctional group corrqprises an aldehyde group. 

TTie method of claim 79 where the target comprises a hydroxy, mercapto, or amino group and 
the reactive fimctional group comprises an alkene substimted by an anion stabilizing group. 

84. The method of claim 79 where the target comprises a hydroxy, mercapto, or amino group and 

i 

^ the reactive fimctional group comprises a ketone. 

Tte method of claim 79 where the target comprises a hydroxy, mercapto, or amino group and 
the reactive fimctional group comprises an iminium group. 

The method of claim 79 where'the target comprises a hydroxy, mercapto, or amino group and 
the reactive fimctional group comprises a carboxylate ester. 

The method of claim 79 where th reactive affinity molecule is attached to the phase separating 
group by a covalent bond, chemisorption, or ion-painng. 
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88. -Hie method of claim 79 where the phase separating group is a soUd. 

89. The medxod of claim 88 where the soUd is chosea from polymers, silica, alumina, and carbon. 

90. The method of claim 89 where the solid is a polymer. 

91. The method of claim 90 where the solid is a ma aroteticukr polymer. 
Th^ method of claim 90 where the soUd is chos^ from polyethers. polyamides. polyesters, and 
polyenes. 



92. 




93. The method of claim 90 where the soHdis chosen from polyacrylates and polystyrene. 

94. The method of claim 88 where the sohd is a st. donary phase of a chromatographic column. 

95. The method of claim 79 where the phase sepaiating group comprises a group that imparts to the 
adduct solubility in a liquid. 

96. Hie medaod of claim 95 where the group that mparts solubiUty in a Uquid is a water sofcbilizing 
group. 

97. The mediod of claim 96 where the group that imparts solubiHty in a liquid is chosen from 
sulfate, sulfonate, phosphate, phosphonate. catboxylate. ammonium, phophonium. sulfonium. 
and guanidinium ions, polyhydiic alcohols, an^ polyethers. 

98. The method of claim 95 where die group that, imparts solubility in .a Uquid imparts solubiUty in a 

watex immiscible phase. 



99. The method of claim 79 where the reactive a 
modifier group. 



gfinity tnolecxile further comprises a reactivity 



100. The method of claim 99 where the reactivity 

from carboxyKc acids, phenok, ammonium cjadons, phosphates, phosphate esters, 
phosphonates, and phosphonate esters. 



101 . The method of claim 99 where the reactivity 
from amines, heteroaryl amines, carboxylatei; 
anions. 



modifier group composes an acidic group chosen 



modifier group comprises a basic group chosen 
t, phenolates, phosphate anions, and phosphonate 
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102. The method of claim 99 where the reactivity modifier group is chosen from halogens, nitro 
groups, cyano groups, hydroxyl groups, alko^qr groups, fluoroalkyl groups, perfluoroalkyl groups, 
nitrile groups, carboxyl groups, carboxylic ester groups, amide groups, sulfoxide groups, sulfone 
groups, carbonyl groups, and ammonium groups. 

103. The mediod of daim 99 where the reactivity modifier group is chosen from hydroxyl groups, 
amine groups, monoalkylamine groups, dialkylamine groups, and alkoxy groups. 

104. The method of claim 99 where the reactivity modifier group alters a property of the reactive 
fanctional group chosen firom electronic characteristics, steric availability, and chixality. 

105. The method of claim 99 where the ehaent changes the equilibrium constant of the reaction by 
modifying the reactivity modifier group. 

106. The method of claim 79 where the reactive affinity molecule further comprises a firamework 
group. 

107. The method of claim 106 where the firamework group comprises a group chosen from alkyl 
groups, aryl groups, and heteroaryl groups. 

108. The mediod of claim 79, where the reactive affinity molecule comprises a group of formula 

Rlcfj^2c 
Rla-X-Y-R2a 

RibRab 

where Ru, Rib, Ric R2a, Ra and R2c are each independently absent or are chosen {torn. H, 
alkyl groups, aryl groups, heteroaryl groups, fiamework groups, reactivity modifier groups, 
fiameworic groups with reactivity modifier groups, a direct bond between X and Y. and a direct 
bond to a phase separating group; and 

where X and Y are each independendy chosen from C, O, N, and S, and each 
independendy may have a positive or a negative charge. 

1 09. The method of rlaiin 108 where the reactive affinity molecule comprises a group chosen ficom 
Ru(Rib)C=C(Ra.)R2b, Ria(Rib)C=0. Ru(Rib)C=N-R&, and Ri.-N=0. 
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1 10. The method of claim 79 where the reactive affinity molecule comprises a group of formula 

Rla-C=N-R2b 
R2a 

where Ru, Rib. Rz.. and Ra are each independendy chosen feom H. alkyl groups, aryl 
groups, heteroaryl groups, feamework groups, reactivity modifier groups, framework groups with 
reactivity modifier groups, and a direct bond to a phase separating group; 

or where Ru(Rib)C=N+(Raa)R2b forms a ring structure. 

111. The method of claim 79 where the reactive affinity molecule comprises a group of formub 

R3b-c=c-z 

R3aR4 

where Ra,, Rsb and R4 are each independently chosen from H. alkyl groups, aryl groups, 
heteroaryl groups, framework groups, reactivity modifier groups, fiamework groups with 
reactivity modifier groups, and a direct bond to at least one phase separating group; and 

where Z comprises an anion stabilizing group. 

112. The method of claim 111 where Z comprises a group chosen from nitro, ketone, ester, amide, 
sulfoxide, sulfone, nitrile, iminium, and phosphonium groups. 

113 The method of daim 79. where die reactive affinity molecule comprises a group of formula 

R5 

where Rs is chosen from H, alkyl groups, aryl groups, heteroaryl groups, framework 
groups, reactivity modifier groups, fiamework gcoups with reactivity modifier groups, and a 
direct bond to at least one phase separating group; and 

where Yi, Y2, Y3, Y4, and Ys ate each independendy chosen fimm H, alkyl groups, aryl 
groups, heteroaryl groups, framework groups, reactivity modifier groups, framework groups witii 
reactivity modifier groups, and a direct bond to at least one phase separating group. 
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1 14. The method of daim 79, where the teactioa comprises the formation of at least two covalent 
bonds. 

1 15. The method of daim 79 where the ehient is diosen &om water, alcohols, hydrocarbons, and 
ethers. 

116. The method of claim 115 where the eluent is chosen from methanol, ethanol, ptopanol, 
isopropanol and butanoL 

117. The method of .-l^im 1 15, where the duent is chosen &om benzene, toluene, xylenes, 
mesitylenes, hexanes, heptanes, octanes and nonanes. 

118. The method of claim 115, where the dvient is chosen &om propyl ethers and butyl ethers. 

119. The method of claim 79, where the duent has a property chosen from polarity, temperature, and 
pH that is different from the corresponding property of the sample composition. 

120. The method of claim 119 where the duent has a temperature that is different from the 
temperatuxe of the sample composition. 

121. The method of claim 79 where die half-life of the reaction is about 4 hours or less at 250C under 
the contacting conditions. 

122. The method of daim 79 where the step of contacting the adduct with the duent also separates 
die target from the reactive affinity moleoole. 

123. The method of claim 79 where the target is chosen from ergosterol, thebaine, and vitamin D. 

124. A method of separating a target from a sample composition, comprising 

adding a water tmmiscible solution comp r i si n g the sample composition to an aqueous 
solution comprising a reactive affinity molecule comprising a water solubilizing group and a 
reactive functional group, where the reactive affinity molecule reacts with the tai^et to form a 
water-sohible adduct by forming a covalent bond between die target and the reactive functional 
group, where die reaction forming the adduct is reversible under the conditions of die addition 
without die addition of a reagent acting at die covalent bond; 
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separating the water immiscible solution and tte aqueous solution containing the water- . 

soluble adduct; 

extracting the target feom the aqueous sohition. 

125. The method of daim 124 where the target is extracted fcom the aqueous solution by changing 
the equilibrium constant of the reaction. 

126. The method of claim 125 where the equiUbtium constant of die reaction is changed by exposing 
the water soluble adduct to a change in a property chosen feom polarity, temperature, and pH. 

127. The method of claim 1 24 where die reactive afBnity molecule is chosen fcom 

(CH2)nS03"^ 503- ^ -033^^"^ ^^^d 

where X and Y are chosen &om H, alkyl groups, aryl groups, heteroaryl groups, and 
reactivity modifying groups, 

and the target comprises a 1,3-diene. 

128. A method for isolating thebaine &om a sample composition, comprising contacting the sample 
composition with a reactive affinity molecule of the formula: 

[PI 

where Y and Z are each independendy chosen from H, alkyl groups, aryl groups, 
heteroaryl groups, framework groups, reactivity modifier groups, and firamework groups with 
reactivity modifier groups; and 

[P] is a phase separating group. 
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129 Acbxon.tographicstadonaryphasecompnsingareactivea£finit^ 

separating group, the reactive affimty molecule cotnprising a reactive functional group and the 
^active affinity tnolecule reacting with a target to form an adduct by forming a covalent bond 
between die target and the reactive functional group, where ti.e reaction forming die adduct is 
reversible under the conditions of die contacting wiAout dxe addition of a reagent acting at die 
covalent bond. 

130. The chromatographic stationary phase of claim 129 where die reactive affinity molecule fiardier 
comprises a reactivity modifying group. 

131. The chromatographic stationary phase of claim 129 where die reactive affinity molecule fordier 
comprises a £tamework group. 

132. The chromatographic stationary phase of claim 129 where die reactive fiinctional group 
comprises N=0. 

133 The chromatographic stationary phase of claim 129 where die reactive functional group 

comprises a group chosen 6om C=0, C=NR, C=C and RO-C=0. where R is chosen from H, 
alkyl groups, aryl groups, and hetcroaryl groups. 

134. The chromatographic stationary phase of claim 129 where die phase separating group is a solid. 

135. The ch^matographic stationary phase of claim 134 where die soUd is chosen from polymers. 
siHca, alumina, and carbon. 

136. Thechromatographicstationarypbaseofdaiml35wheretiiesoUdisapolymer. 

137. The chromatographic stationary phase of claim 136 where die soUd is a macroreticular polymer. 

138. The chromatographic stationary phase of claim 135 where ti.e solid is chosen from polyediers. 
polyamides. polyesters, and polyenes. 

139. Tlie chromatographic stationary phase of claim 138 where die soUd is chosen from polyacrylates 

and polystyrene. 
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